FSHR and LHR Expression and Signaling as Well as Maturation and Apoptosis of Cumulus-Oocyte Complexes Following Treatment with FSH Receptor Binding Inhibitor in Sheep.
Currently, it remains unknown whether FSH receptor binding inhibitor (FRBI) influences follicular development and reproduction functions in humans and animals. The present study aimed to investigate FRBI effects on in vitro maturation (IVM) and apoptosis of cumulus-oocyte complexes (COCs) of sheep, to determine the effect of FRBI on mRNA and protein levels of FSHR and LHR in COCs, and to elucidate the signal pathway of FRBI effects. COCs were in vitro cultured for 24h in the IVM media supplemented with varying concentrations of FRBI (0, 10, 20, 30 and 40µg/mL) and FSH (10IU/mL). The harvested COCs were observed under an inverted microscope and maturation rates of COCs were determined. Real time RT-PCR and Western blotting were utilized to detect mRNA and protein levels of FSHR and LHR. The concentrations of FSH, LH and caspase-3 were determined using especial ELISA kits for sheep, respectively. Maturation rates of COCs decreased gradually as FRBI concentrations increased from 0 to 40µg/mL, reaching a bottom value of 23.76% of the FRBI-4 group. The maximal apoptosis rate was detected in the FRBI-4 group. IP3 contents of FRBI-3 and FRBI-4 groups were reduced as compared to control group (CG) and FSH groups (P<0.05). Levels of FSHR protein of FRBI-3 and FRBI-4 groups as well as LHR protein of FRBI-4 group were significantly less than that of CG and FSH group. FSH contents of four FRBI treatment groups were gradually decreased along with the supplementation doses of FRBI. Caspase-3 contents of FRBI groups were reduced with a maximum reduction of the FRBI-2 group. Our results revealed supplement of FRBI into IVM media could dose-dependently decrease the maturation rate and increase apoptosis rate of sheep COCs. A lower dose of FRBI treatment slightly promoted IP3 production, but a higher dose of FRBI reduced IP3 production. FRBI suppressed the mRNA and protein expression levels of FSHR and LHR in sheep COCs. Our study will help to therapy effectively ovarian diseases, improve ovarian and follicular functions, and further to promote fertility of humans and animals.